Decreased tobacco-specific nitrosamines by microbial treatment with Bacillus amyloliquefaciens DA9 during the air-curing process of burley tobacco.
Tobacco specific nitrosamines (TSNA) mainly consisting of N-nitrosonornicotine (NNN), N-nitrosoanatabine (NAT), N-nitrosoanabasine (NAB), and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) are a group of toxic components threatening human health. To inhibit TSNA formation in tobacco leaves, a high nitrite reductive strain with low nitrate reduction ability was isolated and applied to tobacco leaves in an attempt to lower the nitrite precursor of TSNA. By morphology, physiology, biochemistry, and 16S rDNA sequence analysis, the strain DA9 was identified as Bacillus amyloliquefaciens. Under the optimized fermentation parameters (glucose 40 g/L, NH4Cl 4 g/L, corn steep liquor 8 g/L, MnSO4 0.01 g/L, KH2PO4 1.0 g/L, MgSO4 0.3 g/L, initial pH 7.0, inoculum age 6 h, inoculum size 3%, temperature 37 °C), the maximum cell dentisity of 1.2 × 10(9) CFU/mL was obtained at 36 h. The DA9 cell suspensions were applied in the air-curing process of the Burley tobacco (Eyan 6) leaves. The treatment by DA9 cells lowered 32% of the nitrite content and 47% of total TSNA content in the tobacco leaves, and the concentrations of the NNN, NNK, and NAT were decreased by 48%, 12%, and 35%, respectively. Collectively, this study provides a promising strain and a novel strategy for decreasing TSNA during the air-curing process.